I. Introduction
The transfer of heat which is due to thermal radiation is referred to as radiative transfer and is an important heat transfer process for high temperature applications such as energy conversion systems , nuclear reactors , many industrial processes and solar energy conversion devices . Radiation has complicated transfer mechanisms that are difficult to model even in a simple system. Early investigations predicted one dimensional radiative transfer and neutron transport in planar media using various solution techniques [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . Among these various techniques, the so called expansion technique in which suitable expansion of the radiation intensity in the angular variable is used to solve the integro -differential form of the transport equation [20 -29] . Other methods [30] [31] [32] [33] have been developed in the context of an integral formulation of the transport equation where Fredholm integral equations of the second kind are produced in terms of the Legendre moments of the total intensity. Power series expansions in the optical variable have been used often in this context [30, 31] . Legendre and Chebyshev polynomials both of the first kind were used as basis functions in developing a Galerkin solution of radiative transport in slab geometry [32, [34] [35] [36] . Also, Fourier transforms [36, 37] and eigenfunctions expansions [38, 39] have been implemented. It has been observed that an expansion in the optical variable produces fast convergence.
In this study the integro-differential equation of transport in a homogeneous, absorbing and scattering finite slab subjected to prescribed boundary conditions is converted into integral form. The integral version is then solved by expanding the total flux in terms of Chebyshev polynomials in the space variable. To determine the expansion coefficients, the collocation method [33] [34] is used to reduce the integral equation into a system of linear algebraic equations to be solved for the expansion coefficients. The knowledge of the expansion coefficients completely determines the total flux, the angular flux and all the physical quantities relevant to the problem.
II. Formulation of the Problem
We consider the radiative energy transfer in a plane parallel absorbing, isotropically scattering and nonemitting slab of optical thickness a 2 . The governing equation is, 
Other quantities of physical interest are the slab reflectivity and transmissivity defined, respectively, by
Where q -and q + are the partial heat fluxes at the slab boundaries . In the above equations, the unknown
where the inhomogeneous term
denotes the exponential integral function of order n.
III. Method of Solution
To solve Eq. (8) 
According to the point collocation method, the expansion coefficients in Eq. (10) are solution to the system of algebraic equations 
where we have defined
By integrating Eqs. (19) and (20) (19) and (20) by µ followed by an integration ,
IV. Numerical Results and Discussion
In this section, we present the numerical results for the proposed method of solution in the study of the transport properties of a semitransparent planar slab with isotropic scattering. For the sake of numerical comparison the externally incident radiation at the right boundary 0 ) (
and normal incidence , each of unit strength , are assumed. To obtain the final solutions, we need to evaluate the expansion coefficients. They are determined by solving a linear system of algebraic equations. Thus, the intensity of radiation and the net flux can be known everywhere in the medium. However, for the purpose of comparison, numerical calculations are done for the transmissivity and reflectivity of slabs with various values of  , which is the single scattering albedo. The obtained results are tabulated in Tables 1 to 4 for the cases of isotropic and normal incidence. The results for the case of isotropic incidence are compared with the values of the discrete ordinate method [18] [44] and with those of discrete ordinate method [18] . From Tables 1 to 4 , it can be seen that the results calculated by the proposed method agree very well with the exact and discrete ordinate results.
Numerical results are also performed for the transmitted and reflected angular intensities at the boundary of a slab with different optical thickness and selected values of  . In all the calculations the largest approximation order is N=10. In Tables 5 and 6 , we list numerical values for the transmitted and reflected angular intensities of a slab with three values of the optical thickness at selected values of  in the case of isotropic incidence, and the results are compared with those which are obtained by the method of Ref. [45] where the Legendre polynomial expansion is used, up to the same approximation order N=10. In Tables 7 and 8 , the listed values are same like those of Tables 5 and 6 with the exception that the case of normal incidence is considered for two values of the optical thickness. For normal incidence, our results of the transmitted and reflected intensities are compared with the results obtained by Chandrasekhar X-and Y-functions method [1] . In general, comparison of our results with the available data shows good agreement. Table 1 . The transmissivity of slabs at various values of ω in case of isotropic incidence Table 2 . The reflectivity of slabs at various values of ω in case of isotropic incidence Table 3 . The transmissivity of slabs at various values of ω in case of normal incidence Table 4 . The reflectivity of slabs at various values of ω in case of normal incidence 
V. Conclusion
A spatial Chebyshev polynomial expansion, in connection with collocation method, is applied to the radiative transfer problem in one-dimensional absorbing, scattering and non-emitting planar slab subjected to prescribed externally incident radiation. The integral form of the considered problem is formulated and the total intensity is expanded in a series of Chebyshev polynomials of the first kind. The expansion coefficients are solutions to a linear, inhomogeneous system of algebraic equations. Once the expansion coefficients are determined all the physical quantities relevant to the problem could be calculated. The accuracy of the proposed method is validated by performing numerical results for the reflectivity, transmissivity, and angular intensity of a semitransparent planar slab, with isotropic scattering, subjected to isotropic and normal incidence.
